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THE TRANSFER OF THE EFFECTS OF TRAINING ONE RESPONSE 
UPON THE SUBSEQUENT TRAINING OF A DIFFERENT RESPONSE WERE 
DEMONSTRATED IN EXPERIMENTS USING VERBAL LABELS AND MOTOR 
RESPONSES. THE EXPERIMENTS PROVIDE AN EXPLANATION FOR 
learning that is a RESULT OF ASSOCIATING ONE RESPONSE WITH A 
STIMULUS PREVIOUSLY ASSOCIATED WITH ANOTHER RESPONSE. 
RESPONSES ARE CHAINED TOGETHER! EACH SERVING AS A 
DISCRIMINATIVE STIMULUS FOR THE NEXT RESPONSE IN THE CHAIN. 
CHAINING ALSO EXPLAINS THE ASSOCIATION OF A SECOND RESPONSE 
TO A STIMULUS WHEN BOTH RESPONSES HAVE PREVIOUSLY BEEN 
ASSOCIATED WITH ANOTHER COMMON STIMULUS. VERBAL-MOTOR CHAINS 
SEEM MUCH MORE EFFECTIVE THAN MOTOR-MOTOR OR MOTOR-VERBAL 
CHAINS OR NO CHAINS IN PRODUCING TRANSFER. MORE ATTENTION 
SHOULD BE GIVEN TO EXPLORATION OF RESPONSE PROPERTIES INSTEAD 
OF FOCUSING ALL ATTENTION UPON STIMULUS PROPERTIES IN 
TRANSFER OF TRAINING. (CG) 
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^ Transfer of training la a rery teoad concept the Intricaclea of vbidi cannot 

^ poeailxly be covered in this dlacuaalon* Iberefore, dlacusslcn vill be llirt te d 

^ to transfer of the effects of training one response (or class of responses) vipoa the 






subseq[uent training of a different response (or class of responses). For eaDaa g>l if how 
does learning ‘verbal labels for stiimili facilitate pairing of notor responses with 
the sane stlnulif or vice versa? Transfer in situations whore both 'verbal and notor 
responses are paired with oosBoon stimuli and then either the verbal or the motor 
responses are paired with new stlnuli will be discussed also. 

Children are considered Ideal subjects for transfer of training research since 
thej are less likely to automatically give ‘verbal labels to the stlnuli used In learning 



tasks than are adul'ts* Associating verbal labels with stimuli has been found to 
facilitate later association of motor responses with ‘the same stlwnTl by children from 
preschool age through sixth grade. (Gantort 1955f GerJuoy» 19641 Katsy 1963| ReesCf 
1960» 1961| Smith and Gosst 1955; SpSker, 1956| Splker & NororosSf 1962| Heir ft 
Stevensoiif 1959) Assocla'tion of motor responses with stimuli enabled presch o dlers to 
later give correct 'verbal labels ‘to the same stimuli. This task had previously been 
Impossible for nest of then (JefArayt 1958a). Learning to play piano notes to natch 
stimulus tones was found -to enable kindergartenexe to push the correct Ibuttons 
associated with the stimulus tones when this was an Impossible tMk for them without 
such training (Jeffrey » 1958b). 

All of the above cited studies have a common format. Namelyi two different 
responses have been associated wl'th a common stlnulus* L ea rn i n g to associate the 
second response with ‘the stimulus Is faolU'tated after the first response has been 
associated with the stimulus. Ibqplanatlons for this jdieno men on have typically 
Involved mediation. The assun^tion is made that a covert response as well as an overt 
response Is learned to each stlxaulus. Acoonpanylng each covert response is a response 
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pvodaoad out \^oh beoonaa p«rt of tha ortgiiml stlnulcui \Aiioh it thus noxo dlotinotlto* 
SuirtfoxOf vbMi sow roopoiiBoo mus’t Im leomod to tha stloulif tha oofavt xoaponaas and 
aooQopangfjiiig roaponaa^-produoad ouaa ava aXloltad and hitlp to faoilltata laami ng of 
nav xaaponaaa to tha atlmili* In additiont Spikar (1963) baa auggaatad that jidth 
ona aat of oofart xaaponaaa aaaoolatad vith atinaiU laigr during tranafar training aotnallj 
oovarUjr praotioa Ibatwaan triala aaaoolating tha naw oonraot xaaponna with tha old 
oorxaot raaponaa* 

Moat baa batm plaoad upon tha natuxa of tha original at in ulna in 

datamining tranafar affaota* in altamata axplanatloa for tha tranafar phan c u a n on 
Bight aaqihaaiaa tha xaaponaa flrat laamad to tha atinulua rathar than aodifioationa 
of tha original atinulua* Paxhapa tha oonmon atinulua aerraa aa a diaorlainatiua 
atdnulna for tha parforoianoa of tha flrat raaponaa uhloh than aarvaa aa a diaorlndnatiuB 
atinulua for tha aeoond raaponcia* Tbuay the tranafar affaot ia dua to tha foxBatlou of 
raaponaa alioitad by thai cowBon at in u lu a* Muy will rajaot thla foraulatioB 

baoauaa tha flrat raaponaa in bha doaa not bava to ba ovartly parfomad in ordar 

for parfominoa of tha aaoond raaponaa to ooour* HowmXf tha aignifloantly battar 
tranafar taak paxfonsanoa of childran vho axa raqulrad to maui ovart Tarbal xaaponaaa 
bafoxa tha tranafar rauponae than that of dbildxan not raqpixad to owartly 

raxbaliaa prior to tha tranafir taak indioataa that tha vaxbal raaponaa ia naoaaaaxy for 
tranafar to occur* 9iia finding ia aapodally trua in fxaaohool dbiUran who hawa baan 
found to hawa a lowar tandanoy to aupply thair own warbal labola for atinnll if auch 
labala axa not auppUad to than by axtamal aganta (Flaaallt Baa6h» & Ghinakyt 1966| 
Kandlar & Kandlaxy 1961)* Viiatbar tha vaxbal xaaponaa ia ofart or covart ia Inamtarial* 
Sona typa of intarvaning xaaponaa xmat occur or traxiafar doaa not occur* 

Raoant vaxbal pairad-naaodata atiidiaa (lakkal & Falaxmot 1965| Nbroroaa 9t Spikar, 
19$8| UiaBar h Upaittp 1964) pxovida an ovart danonatratlon of tha ixqportanoa of tha 
intarvaning raapo n aa in producing tranafar* Chlldran axa flrat tralnad to antldpata 
word 6 whan word A la pxaaentad viaually* A aarvaa aa a diaorialaativa at ia n li ia for 
faaponaa B* In tha aaccnd phaaa of thaaa ascparlsianta antldpata word C w h a n word 
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B la vlauaU^ piaaantad* B sewa aa a dlaorlmlnaUva atlnulua tot raapooaa C. In tha 
turanafar 2|^ Mia^ antlolpata word C idian dlacvJJslnati.'fa a^lnul^ia A la praaantad* 
ChJJLdxan aapoaad to audh training pxaoadusaa hava bean fonnd to laam tha A45 aaaoolatleii 
al0il£loant3y flaatar than thay learned aaaoolatlona In vbldh At-B-C C h a in i n g produoad 
Inoorraot reapondlng* 

A •xplanation la aiao poaalble In tha nora ocufiMX altuatlon In uhloh 

xBany xaapooaaa ua aaaoolatad vlth a oosnuon stl mu luap and than a new atlMiloa la aaao* 
vlth one or nora of tha reaponaaa# Althou^ tha raaponaaa aay haaa bean 
aaaoolatad %dth tha atiaulua at aeparata tlaaaf paxliapa tha reaponaaa thaaaaltaa 

together at a later data* Ifauaf tha flrat raaponaa aartaa aa a 
dlaordadinatiTe atlanloa for tha next raaponaa In tha c h ai n * Sndh an aap3anatloii would 
allow tha pradlotlon that aaeodatioii of tha flrat maibar of tha raaponaa ch a in with 
a new dlaorladnaUra atlflalaa would aaaura tha ocourranoa of tha other chain aaiha.n, alao 
Savaxal a 3 q)ari»ant 8 with ohUdran hare Indicated that tha chalnang paradigm doaa 
lead to the predicted raaulta* Blrge (19a) had thlrdt fourtht and fifth grade dhlldran 
learn warbal labala for aonaanae flguraa attached to wooden boxaa* "Ifaaf" waa the 
waxbaX label for two of tha bo»a, and tha other two were cal3od «toidt’** In tha aaoond 
phaaa of the axparliaent one **aeaf* and one "towk** box ware preaentad alaulta n acoaly* 
learned to find candy under one of tha boxea* In a alngla final trial tha aeaf** 
and "towitf* boocea not uaed in Fhaaa 2 ware preaantadt and tha 3a had to again find tha 
candy* A algniflcantly larger mnber than would be predicted on the baala of ohanca 
of aubjacta who ware required to ofertly werbaUaa the nana of the box thay ohoaa idian 
aaarohlng for tha candy In Fhaaa 2 ware correct on the final trial* Sooe ^ were 
not required to make ofert warballiationa idiila searching for candy were alao corraot 
on tha laat trialf but their nunber did not algnlfloantly axoaad cbanoa* Umt happened 
vaa eaaan ^*^ that a warbal raaponaa and a reaching raaponaa were both aaaoolatad 
with a oonDon atlnuluB* Aaaoolatioii of tha Tarbal raaponaa with a aaoond atlnulua lad 
to parfoxiMnoa of tha reaching raaponaa to the second atlnulua alaOf even though thay 
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bad nimv bean dlraotl7 aaaooiatad* ProaunaUyt the irarbal reaponsa aarvad as tba 
diaorlaliiatlta atioolua for tba approprlata raadhing raaponaa* 

Jaffraj (1953) bad an axpaxinantal group of praadbool ohildxan laam a aotor 
xaapoaaa and than a varbal xaaponaa to a ocnnoii stianlua* lha aana aarbal xaaponaa 
uaa laamad to a aaeond stlaulua^ alao» lhan uhan tba oo nnon atlnulua uaa praaantad^ 
bad to parfom tba aarbal and notor raaponaaa in a obaln* Iha aaoond atliaulua vaa 
praaantad and vara gL^an tha opportunity to parfom tba varbalnaotor chain to it* 

A aaoond axparinantal group of tba gf bad idantioaX training vith tba firat axparinaatal 
group asGoapt that both raaponaa aanibara of tba chain vara actor* lha control group 
laamad to aaaooiata tha tvo motor raaponaaa vith tha ooonon atlaulua and only ona of 
tba rotor raaponaaa vith tha aaoond atimlua* But thay vara not raquirad to ofartly 
ohain tha tvo aotor raaponaaa togatbar foUoving praaantation of tba oonnon atlaulua* 
Wban glaan tha opportuniigrt gg from all thraa groupa parfomad tba untrfti«ad motor 
raaponaa to tha aaoond atiaulua» but aignlfloantly favor control than aaqpartaantal 
group 3A 3Si laamad tha rarb^^^tor dhain tranafarrad tha untrainad 

aotor raaponaa to tba aaoond atlaulua than did gg >dio laamad the aotorNMtor dhain* 
Using aadiation thaory Jaffray auggaatad that tha raaponaa vhidh vaa aaaooiatad 
vith both atlauli aartad aa a radiator for tba aotor raaponaa ^oh had only baan 
aaaooiatad vltb ona of tha atlauli* Hovarart JaffrayM rasulta oonld also ba anpl a ln a d 
by uaa of a chaining aodal* Vban a nav atlaulua la aaaooiatad vith tba firat a aa b ar 
of an nlraady foraad raaponaa dhalnt tha firat raaponaa alao aorraa aa a diaord^d^tira 
atlfflulun for tba next aanbar of the raaponaa ohala* 

But la tba only vay in vhiob raaponaarbaoooa aaaooiatad vith aaob othart 

Ara babariora vhidh have baan aaaooiatad vith a oonaon atinulua at diffarant tlaaa but 
narar diraotly aaaooiatad vith ona anothar alao ralatad to ona anotbart An indiraot 
ansvar to tfala ernaation can ba found In aararal aaqparimnta id>ara tha affaeta that 
aanlpulation of tha fraquanoy of ona raaponaa had ipon tbs frequanoy of an unauipulatad 
raaponaa vara studlad* 
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Lovua (1961) found that prosohodL <Mlilraii vho had bean rainfoxuad for Ttrhal 
aggrasalra hahariora auhaaquantlj ahouad a algnifloantlor graatar aaouat of nonvaxtal 
aggraaaion than did ohlldxan who had haan zainforoad for naldng nonaggraaalai wart)al 
raapooaaa* Idkaulaaf Sloaaot Johnaton» and Xljou (uqpuhllabad atudy^ 196$) found that 
whan tha aggraaaita notor baharior of a 4jh7uar»6Id boj waza daoraaaad througjh diffarontial 
ralnforoaMntt aggraaaira vazbal baha?lor8 alao daoraaaad^ although not diraotlj 
aanlpulatacU 

A tTiird atidj (Baer and Shaznant 1963) found that dhildran rainforoad for inltating 
tha nodding* aouthing* and rarbal nonaanaa atatananta of a puppat alao initatad tha 
lMn>-praaalng bahawior of tha puppat* althoui^ thaj wara not rainforoad for bar-praaaing* 
Uhan parfoxaanoa of the othar initatira reaponaaa waa no longer rainforoad* iadtatiia 
baTiipraaaing waa tha firat raapooaa to daoraaaa in fjraquano^v Baivpraaaing inortaaad 
again whan tha othar initativa reaponaaa ware rainforoad* Uhan tha puppat oassad 
porfomlng the firat tfaraa aota for tha child to Initata* but ooAtlnuad bariipraaning^ 
thr f^raqnanoy of tha ohild*a initatira bar»prasaing daoraaaad* When tha piqppat raaunad 
tha firat thraa iaitatira reaponaaa and rainforoanant of then* the ohlld^a rata of 
initativa baz^-praaaing again inoraaaad* 

It aaana inplauaibla that ovary notor raaponaa rainforoad in a oartaln aituation 
haa baan ohainad to ovary verbal raapooaa which haa alao boon rainforoad in tiat aana 
aituatioo* But if a dhaining nodal ia to aoooun* for tha raaulta of tha praviom thraa 
atudiaa* Juat auoh training nuat have oeourrad* Altamataly* parinqpa ovary raaponaa 
aaaooiatad with a oounon atinalua la autonatioally aaaodatad with othar reaponaaa 
aaaooiatad with tha aana atinulua without ohaining* Poaalbly* all raaponaea aaaooiatad 
with tha aana atinulua or aituation form a functional raaponaa olaaa* tha nej^ra of 
which are aaaooiatad with each other and oovary* that ia* a change nada in tha ftaq[uanoy 
of ocourranoa of one functional raaponaa olaaa aaabar alao affaota tha fraquanoy of 
othar olaaa nanibara* The e oasua atinulua aarvaa aa a oonnaoting link anong all of 
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the reiponees they beoane funotloiully eq^valent veeponBes)* Ihlt tTPB of aodol 

would lead one to prediot that \Hmn aone neaibera of the funotlonal x^aponaa olaaa axo 
aaaooiatad with a now diaorludnatlTB atlnuluat the other manibara are alao autooatioally 
aaaoolated with the new atlaulus* 

i raoant atudy hj Arnold (1967) attempted to detexndLne whether the mere aaaooJation 
of reaponaea with a oonnon dlaoxdmlnative atlwnlua leada to the formatioa of a ihnotiwiai 
reaponae olaaa auoh that a aanlpiilation affeoting one member of the olaaa alao antomm* 
tioallj affeota the other manbera. The eaqperimant attempted to ninimlae chaining^ Ja 
the prerioualj oited dialnlng experisaanta a oonrioa dlaorlminatlve atiaules haa alwaya 
baen uaedy even in oontrol groiqpa* Gontarhl group 2ft ^ ^ Arnold atudy lea r ned to 
aaaooiate two diffiarant aeta of reaponaea with two different aeta of aMoull during 
preliminary training while experimental groiqpa Sa learned to perform two different aeta 
of reaponaea to one aat of atinull* Tfanat the role of the eoamoa diaorlminatire atlmnlua 
in the formation of fhnotional reaponae olaaaea oould be teated* 

There alao exiated the poaaability that reqponaea had to be perftomed and rein* 
foroed aiwultaneoualy in the preaenoe of oonmon diaorindnative atinuli in order for 
funotlonal reaponae olaaaea to be formed* Thia hypotheaia waa teated by haring one 
experimental group perform the two reaponaea aimultanecoaly in the preaenoe of the oo wi on 
diaoriminatire atimulua to earn a aingle reinforoement after the two reaponaea had flrat 
baen aaaoolated with the oonmon atimilua auooeaalyely* The second experimental gro«qp 
always parfonaed the two reaponaea eeparately to the oonnon atimulua* If fbnotional 
reaponae elaaaaa oould be formed only by aesoeiating many reaponaea with a oonnon 
atiffAuit it ehould make no diffarenoa In %diioh order rei^iA and motor reaponaea ware 
aaaooiatad with the oonnon atimulua* Thereforey half of the in each group learned to 
aaaooiate ^ nanee with the stimuli flraty and half of the Sa learned to push a 
oartain button for aaoh atimulua first* 

The preeioualy found relationship botwaan oartain subject eharaotarlatiia and 
transfer of training prompted Infeatlgatlon of a further question* m a review artlole 
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Rms 9 (1962) cited studiea tddoh show that preschool sge chil d r en do not use esrlier 
lenxned responses to iiiqprore their perfonasnoe in liter tsskSf idiile chil d r en seeertl 
peers older do. Hxidex'Vtften end seocad grade Sg were dbosen to see if they differed 
in tho fonaiticn of funotioasl response olisses. 

Tuo eaqierlneatel groins and one control group each c ont ai n ed 32 subjects. Sixteen 

in each e^^perlnental group learned to say fire a nliiil nanes to the stisnll in fhase 

1 and to push fire Uick buttons to the sans set of fire pictorial stinnli in Ihase 2. 

the other sixteen 2ft each eoperinantal groiq> learned button pressing in Hiase 1 and 

Qaiies in Phase 2 . Control Qmnp 2ft lenwnd the five a nln a l neaes to one set of 

fire stinnli and button pushing to a different set of fire stinnli in Phases 1 and 2. 

Order was s,fiin oonntexhalanoed. During Phase 3 Biperliieatal Groig> 1 2ft perforned the 

rerbal and motor responses sianltsneonsly to the appropriate stinili» ^iiiae Iqperiamital 

the rerbal and motor responses to . 

Qraop n 2ft perfbromdAthB appropriate stlmali in random sequence on one from red and 

green li^ts. Control growg) 2ft Jpeo*!^ ^ stimuli combined in random 

order and performed rerbal and motor responses to the appropriate stinnli. All 2ft 

the f fire rerbal and motor responses to the third set of fire stisnli in 

Phases 4 and 5. A ooeparlson of perfomanoe on Phase 2 and Phase 5 prorided a test of 

transfer effects. Half of the 2ft in second graders and half were 

kindergarteners. 

A four way analysis of rarlanoe (Condition x Order x Age x Sex) with repeated 
measurements (Phase 2 and Phase 5) was performed on both number of errors and nunber 
of trials to critwion. Ihe esqperimental groiqm made sl^rlfioantly fewer errors and 
took significantly fewer trials to reaCh criterion in Phase 5 than they did in Phase 
2o hut did not differ sigaifioantly from each other. Control Qaewp 2ft did not differ 
oiffiifioantly in nunber of errors or trials to criterion between Phase 2 and Phase 5* 

learned nanee first to the ooonon and new dieoriminatlva 

stimuli signlfioantly mors often perfoxned the untandned responses to the now stinnli 
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in&adlately tban did g£ luho learned buttona first* This finding suggests that the 
axperiaental S£ were ohaining. It also suggests that tha vsrbal-notor ehains ussd in 
the present sti:dj were easier to form than were aotorwverbal dhains* Kindergarten 3£ 
aade laore errors and required more trials to reach oriterion idien learning to assooiate 
the motor and verbal responses with the stimuli than did second graders^ but Just as 
kindergarteners as seoond graders oorreotl^ performed the imtrsined responses to 
the new stimuli* 

An unequiTooal statement about sufficient conditions for the fomitlon of 
fUnotional response olasses oannot be made on tine basis of the results of this 
esqmrimmt* Huqr 3£ ^^peared to be chaining^ even thou|^ overt chaining of verbal and 
motor responses was not required or suggested to them* It is also possible that gg 
who showed transfer effects without appearanoe of overt chaining were ohaining oovertiy* 
And unless oan be eliminated f the other m od e l is untestable* The oonmon 

disoriminative stimulus megr not even be necessary for the formation of Ainotional 
response dlasses* Similar results to the ooooion disoriminative etlmulue groups in 
the Arnold eaqperiment may be attained when assooiate one reeponae with a disorini«» 
native stimulus and a seoond response with the first response but with the 
disoriminative stimulus* 

Additional evidence of ohaining was the superiority of transfer in groiqps ybo 
asBooiatod verbal responeee with the oonmon stimulus first over groups who associated 
buttons with tbs oosnon stimulus first* Ona interpretation that mi^t be aade about 

order effeot is that verbal-motor chains are easier to form than motor-^rbal chains 
Either overt or oovert verbal responses mioh more frequently precede motor responeee 

than motor responses preceded verbal responses in verbal human orga n i sm s* Amount of 
praetioe in forming ehains of partiouXar ^rp^s would logically soea to affect ease of 

learning them* 

Ihe fact tha both kindergarten end second grade piiqpile tranefenred equally well 
in spite of the kindergarteners* asking more errors and requiring more trials to readb 
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orlterloa learning to asaooiate the responses with tbs stlnuli was unsxpsotsd. It 

appears that Uidsrgarten dhildrsn m use previously learned responses to aid their 
learning new responses at least in this type of learning situation* 

ISis sx^riorlty of verbaX-notor ohains over notosMBotor or aotor-verbal o h a in s or 
no ia not uniqfue to the Arnold expsrinent* Jeffrey (1953) also found that 

verbalHBotor were more effeotive in produoing transfer than motoiMMtor ohain s 

or no reqfuirsd ohaining* O^Lsary (1967) studied the effects of verhsl and nonferbal 
training iqpon disorlaination learning and inmoral behavior* 48 lower middle olass 
first grade boys were first trained to push a button every time a st imulu s pioture e a m e 
on tbs s o r ees for a marble reinforoament* During disorisdnatlon training half of the 
were shown the stimuli one at a tims and heard verbal labelB for the stimulif and 
half of the ^ heard verbal desoriptions of tha stimuli* When a stimulus osma on the 
eoreen half of the Ss had to indioate \diether It was the right one or not vexballyt and 
half of tbs Sg had to push the button if the stimulus jas oorreot and shaloa their heads 
if thM stimulus wee inooreot* During the test for innosel behavior all Jg ware told 
that they would again earn marblss for everf button pressp but that they imre only 
to push the button ^in the ri|^t etimuli cams on the screen* Before pushing tbs buttony 
half of the gg were instrueted to tell themselves audibly whether oould or oeuld 

not push the button^ bat tiui other half of the j[g had no such instructions* The 
ejperimsntsr left them alone for 15 adnutss to db »at if they wished* The mniber of 

they ooUsoted determiiied the prise they won for paitieipatlng in tbs siq^srlment* 
3s who had verbal presentation of the stiina.*Li took more trials to learn the 
disorlmination than gg who had visual presentati an* The manner in which the boys 
indicated their responses did not influsnoe the ;cata of disorimination* gg wgo mare 
to verbalise the appropriateness of every response before responding dbsated less 
than those who did not reosive suoh instruetions* Bhithsr the msthod of stimulus 
presentation nor the manner in whidh the gg indloated their answers during disorlmination 
training influsnosd their inmoral behavior* Tfausp verlvilii motor o hain s produosd si^terior 
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btthatjlor ohtngo <mr imrlMtl instmiotioaii without ohainlng voqul:eod« 

In mmAry* It appoart that tha chaining togatbar of Taaponaaa aaoh of whioh aavna 
aa a diaovijainatita atimlua for tha naxt raaponaa in tha obain ia a plauaiKLa 
aaqplanation of tha flaollitation of Xaaming to aaaoolata ooa raaponaa with a atianXuo 
whan ona baa praaioualy aaaooiatad anothar raaponaa with that atiauiua. Chaining alao 
aiqplaina facilitation in tha aaaooiation of a aaoond raaponaa to a atiaulua whan both 
raaponaaa hara pxarioua^^ boon aaaooiatad with anothar ooonon atlnulua., TarbaX-notor 
ohalna aaan nueh nora affaotlaa than notoiHMtor or aotorwfarbal ehaina or no ofaaina 
in producing tranafar. Nora attantion abould ba giaan to aoq;>loration of raaponaa 
propartioa Inataad of foouaing all attantion iqxm atlanlua prppartlaa in tranafar 
of training* 
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